Is rectification of the EMG signal an appropriate preprocessing step to identify the modulation of motor units?
Modulation of motor units exists at various frequency bands. For example, motor units typically discharge from 6 to 15 Hz (Christou et al. 2007 ) and can be modulated from 0 to 1 Hz (Christou et al. 2007; DeLuca 1982) and from 13 to 30 Hz (Christou et al. 2007; Farmer et al. 1993) . There is no evidence that we can extract the 0-1 Hz from either the interference or rectified EMG signal and, although peaks occur from 13 to 60 Hz in both the interference and rectified EMG, the origins of such peaks remain unclear (Christou and Neto 2010).
The strongest evidence for identification of motor unit modulation occurs at the frequency band that is associated with the mean discharge rate. There is evidence that both the interference and rectified EMG signals can identify the mean discharge rate using simple simulations (Christou and Neto 2010; Myers et al. 2003) . However, during more realistic simulations only the interference EMG accurately identifies the mean discharge rate of the motor units (see Fig. 4 in Farina et al. 2004 ). The rectified EMG impairs the identification of the mean motor unit discharge rate when the mean discharge rate increases or when physiological variability in motor unit discharge is introduced. Therefore simulations that use biophysical models, as suggested by Dr. Boonstra in his letter, support our recent article (Neto and Christou 2010) that rectification of the EMG impairs the identification of oscillatory input to the muscle.
Is the sub-60 Hz power spectra in the rectified EMG sensitive enough to identify physiologically relevant changes to the modulation of higher frequencies?
As we stated earlier, rectification of the EMG may even impair the identification of the mean discharge rate that typically occurs around 6 -15 Hz (Farina et al. 2004) . Furthermore, if the sub-60 Hz oscillations in the rectified EMG signal represent the modulation of higher frequencies (e.g., the motor unit shape ϳ100 -200 Hz), then manipulation of higher frequencies in the original signal should result in changes to the low-frequency oscillations in the rectified EMG. Our recent findings (Neto and Christou 2010), which were based on real EMG signals, suggest that sub-60 Hz oscillations in the rectified EMG signal are insensitive to dramatic changes to the original signal from 100 to 200 Hz. For example, doubling or removing the power from 100 to 150 Hz in the original signal results in similar sub-60 Hz power spectra in the rectified EMG (see Fig. 5B in Neto and Christou 2010). Finally, we have recently demonstrated that when subjects voluntarily increased force from 15 to 50% maximal voluntary contraction, the oscillations from 12 to 60 Hz increased in the interference EMG but not in the rectified EMG (OP Neto, HS Baweja, and EA Christou, unpublished data). Thus the results from the above-cited studies, which include simulations and experimental data, suggest that the rectified EMG may not be a very sensitive or consistent method to identify physiologically relevant changes to the modulation of higher frequencies.
In summary, we agree with Dr. Boonstra that further computational research is necessary to identify the various frequency bands of motor unit modulation using the interference EMG signal. Nonetheless, based on the evidence we provide in the preceding text, rectification of the EMG signal may not be a precise method to determine modulation of motor units from surface EMG signals. 
